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(54) MANUFACTURE OF OPTICAL FUNCTIONAL ELEMENT 

(57)Abstract: 

PURPOSE: To manufacture the title optical functional 
element in optical waveguide structure discharging 
satisfactory optical confining function in simple process 
on a substrate while reducing the obstruction factor to 
the increase in the integration degree as well as gaining 
the freedom of layout 

CONSTITUTION: A pair of insulating films 3, 3 in specific 
width are formed on an n-GaAs substrate 2. Next, an 
AIGaAs lower side clad layer 6, a GaAs waveguide layer 
7 and an AIGaAs upper side clad layer 8 are 
successively grown by MOCVD step on the substrate 
main surface exposed by a striped window 4 between 
the pair of insulating films 3, 3 so As to erect an optical 
waveguide structure. In such a constitution, if the main 
surface of the substrate 2 comprises (1, 0, 0) surfaces, 
the side surfaces of the optical waveguide structure 
have the oblique surfaces comprising B surfaces (1,1, 
1). 
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(54) [5893<&£»] 3t«tefR?<D§BfeEriS 



(57) [JS»3 

[MA] n-CaAsgfc 2 fl)±fcJJrJ£©IB©— 
3, 3«n. S*-»©«M»©IB©Xh^-f ^ 
««4JC*0«fiUfc*«*lB±fc. MOCVDfc* 
0, AlGaAsTffll^ V *J 6 * GaAsaSRKJf 7 , AlGaAs 

s«2(D^M7)t a,o f o)mT*ntf, 3t**»M 



a AecaAs 



9 p-GaAs 



7 Co As 
6 AIGaAs 




5 GaAs 



10 «SI 
3 £** 

2 n-GaAs*<S 



1 

©±!E3Mitg3S5?£Jf^i"^£ffi«««£»MTSX h 
e&oT:±12xl-7-f:/ttS:&* -£-©S3;£|fil©ffi*8*> 

i»*^5] a^JB2iH«©3t««i^ : F©$ai**i? 

[«*^6] tt*S2|2«©3tt8IEig?©SjS*ffiT 

[»#E7] w*ja6iBK©>E«itB^©Sijg^s-r 

»oT:±gB-M©Xh7-f^K«&iBKS, *©SS* 

[gt£St8] 11^1, 2, 3, 4, 5, 6Sfc»7 
SE«©^«lll^^©Sai^ffiT?»oT ; JhfBX h 7 

[»*3I9] »*JB8ia«©3t«l85g^©»jg*j*T 

©g^*rsj©-fiB^it*5ViT>tiii^at8*Ts^fife-r5 
[»*« i o j mxm i &m<oytmmm rammum 

mxa 1 1 ] m*m i ie«©^«tesfi^ ©Kii^s 

TtoTilBXh^^**. BUfc'J>yttfcW 
[81*3} 1 2 ] §?;R>B 1 BfND*«IB*^ 



) #IB¥5-63 30 3 

2 

t?*ot ; ±B*h9-f 

ist*® 1 3 ] mim 1 2 fe«©3t«tE3g^©Sis* 

mmm 1 4 ] i i3«©#«te£^ (omm^m 
-eaboT ; ±IBx tft&tt©!!— ©£ 

t, •5-©-Jg*^Jl'-^SIt^TflfiJSlc^t), 

«t*>6«j«-r*t#K:» «!6-©5g«i:±fdSI=©5lS© 

[»W©i*ttfeBiW] 
[0 0 0 1] 

[0002] 

Wlfr&jWBlkSnsfc*. «HUS^«*»»v>*liS£ 
UT, #SSi£8& W;Kfn«|jfi) ©pgfiBI£««E:/D 

9»iiicj:o*oh^. v»t>«)5aii&a*«js©¥# 
fri'-tr c ©± 5 &»«©#*# u— trsfcs 

fSkSaKl :J. Appl. Phys. Vol.45, No. 11, 1974. pp. 
4899 

©^lCXy^>^(C«koT^t>«>-5 , J y5?«HSJC(PSl 
-€-©S, -|Hl©S^gTS«)ji*@«E€i«^ny^ 

«C-E«D«*J** (LPE) *«fflSnTV»fc*«> K 

.^MftffiAStt (MOCVD) *tg|g$nfc«T»«>. 
cn»C»U. S6tC, ±IE©?I^S^D-tX«LI^ - 

m©, ^i«f»b— a©«gaj*sfcitjT©*-, «<§sta 

aE5fcXSR2 : ELECTRONICS LETTBRS 15th Vol.24, No.l 
9, 1988, pp.1249 

*MOCVD«fiJSK©S*«fflbTV»4©T»«. 
[0 0 0 3] 

[»W**«ftb<tatTS^®] ±BS3R 1 tcB«©« 
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3 

t?, *5bfc*&t;ifl?$sn£**, -e-wf^bot::, &© 

a. S«jfe5*fib, g»i£3.|i£&£j£fiJg£. 9? 
jV^amm^S.^ 1 ) >7^±©i£gJI£©ffiBWfi5£ffi 

mmm> ^««fc-r s«^©*^iwrii' 

b. Sfit^ S ©/&&g i U s> $?±©tS6S t 

c. s«±c»j«isnfciaojgtt», astfttoftas 

*g) ©J&fefcliffljre&s. 

a* ©5tai8is^smsibfc^mffli5iK?&«^-rs(rfc 

•&SW*SSiS^tt ; &«l«^fr-5fe©T*S. tHro 

— !f ©fiH*H©-tn.fc D bfc D . fc&ifclRlfc* 

#«fc«Bfcfln*.T. C3bfcf£*©B»£'MPiB;fc^ 
b<Siaf5Ci:*m-©l«tbT^5. 
[0 004] 

[»B*»fcf-5;fc«>©#«] 3MBntt±BBn£8tt 

*V^^tUTS«§SlR«fifc«fct), *£&jg£::frbT0l 
nL&S«£®©±C±fEft*&fc«j6£JB»£-rs. fc 

IB*^ ©¥B»«W»«*IC*U» -tiBX h :/tt©J& 

p#j0*&s-r, -t©fis#i«i©w» i bB]bsnfc 

SSfcttSifc. U>^KHDfc»«C»*b*:0. <& 



(3) 4#^5-6 3 3 0 3 

4 

[0 0 0 5] 

[*»«] BIO. T«*5yP0, fciSfSS. 
2&NUCRPU C5tfc*»#I/- «fl£#««itie 

[0006] B2c*snw4i5c, 

Sffi 2tlT, £ ©«^ttn-CaAsS« 2 dtSfftlT* 
OnmTfiWi . Wi *tl 0tfmftHL2 0tfm©-> I J 

a >mm (siNx) 3, 3*s*5swne«ijdc+(CB5« 

»Si:bT^«SnT^-5. -ebr, COSHfiWC,*, 
SK-*f©«»B3. 3©M©raiSSB^T*t>T. 
1©— £aa*BM3tvCV>-5gB#T?;&-5&4Wu <fWt 
# 2 « mfcV> b 4 m m©iltS9X h 7-f ^©fgtK^fc b 

-*f©*6&K3. 3i:i0, H»CB«xh7'f^K© 
«4At*fjEStlT^S. fc^^A^ JI©<k5fcflM*«^ 
1 ©£B_kK:-&K:BM£bfctfij&Kl;:2tU ft 

[0 0 0 7] Z.<D£?tS.m&*ftnh1Z&s *S1©± 

3C^-r^SJ@^»SW»-^J«TS. fte*^. 
50 g#£bT.3&»BE#©^£TJiiV>MOCVDC£^ 
ffl«©^(BJcS£-DT, Xh^^tt»i&8S3, 3lC«to 
Tt**nTVJ-5Xh7'f ^ttS84©±fOB^. n-GaAsA 
775-B5. n-AlGaAs if v y H H 6 , GaAs*S^B 7 * 
Jg^-T^. GaAs«fe»SM7tt. **JSWT»b— »f©« 

SU^nSiSfi. Iintt*fc. ^©GaAsST^FSiiSl? 
»^TfeflK £©GaAsiS}&&/§7 ©±Ct>, 
— jl©MOCVDXetCJ;C». p-AlGaAs^7>> 
p-GaAs*^ y 9 £J®;fc/&gS-e--5. 
40 [0 0 0 8] rnit<fcD, 03(C*SnT(ri5«fc5C 

Jt£^n-5*t. cniJ, MOCVD(KS©«^. (1.1, 1)B 

ffi©«gjtfi©*dt (i.o.O)®irJtbTSHifc«>f^ x 
h 7'f^«fS4fflil;i8(l, 1. DBB*»BSK»t3Xt! 

^K(l.l,l)B®©J«e38S-?-© , e>©tt. tb«MS5 

aibt>ctlc ±T©^7^HS6, 8 
50 *#JdcT*fc**:m *^J(CGaAs»a£KJ17©PifilllCfc 
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5 

[0 0 0 9] fc£U P5fflJ©*&BB33, 3±©#HS.SiAl 
GaAsWJ&g^, 'J y v>ffllH«GaAsJlRtf* A* V :/Jl©JS£ 

X^©Xy?>^#X£^Aai*S©a*&3!rr<&S. 3? 
C, -jKMC-goTfeXh^'f r/W5g4©±l::43tt'5X 

ffi ©«»#?- ©^jgastmsirt ic * s wisaicfc 

fr 5 -twfSiiUcWU W?iJicfJffi-e^5. ft 

43, CCD««>a*^¥»«:V'— v<oftmzw?z*mi 

#©*»Wfc*3V>Ttt, »S3, 3t«t5S«^ScO 
1 0 XgSKfflJ*.. ^«S!4 ©±IC*5 

[ooio] ±ta©«fc5irbT, 03ic^sn?>«jss 

C. ##©«ffiJg£lyT, {9);lfefSiN.#«|gl 0 
VDC±»)»tRU GaAs*i)E8SJi7«>±*tCfflS-r4- 
a$Hc43V>T3ttfiMJBl 0fcWD*WttT*>Sp-Sffi 

s. 

[0 0 11] 04 a, *a^*»W*W*f|sb&Hi© 
«jfi©«*ii*S*3H*:V— !f 1 ©WttHeRLTH 

[0 0 12] H6*»ft*3K:, #f69H::<fc££, 

!Ultt3, 3lCJ;^TXh7^:^5&4©pli«8tt*e>a> 

uj&asanT^sfcftir, &K#iffci&fc£*iti, 2 

IRftatfBft. SSfc. S§tS*&li:lg3±©f£fite. 
fttii^fci^lC, Xy^^tfXW&ffl^fi*/^* 
-*©aj£tc«fc0, «Bnr«BA««e:ai6«C2:«ltK 
tt«&lfcfcd&, Xl^-fr/H C*?W!t»L*tUMD 

**HMK©Xft#^fc^fc^-5 8&*<b»0, Ctlfe* 



#BI¥5-6 3 3 0 3 

[0 0 13] fc*5, B4fc**tl*»tt», Vtt>H>«6a 
A>«ttJI**ttIMi 7 iUTJ8V»fc«#0*»*V— !f 
©ffrttflT**©"?, GaAsg : ?#F«ji£Sffl"fnti\ 
«fteWlCt><tDfl5nfct>©* 1 #^nSb, InGaAsJI£ffl 
ViSt, GaAs^2K#T£«JK#^&<fcS©"e, 2 
7«7K16, 8 gfr©JP^*S#<0^^^nU— 9 s 
iris HTB*Ptt tan* 1 . 5 tfmgSBLLfc'ri&II 
hmzKKft.*). tot#<-rsj:a:*^itit^:5. 9 

5«? FJB6, 8 #«K •rteb'S*^©^** 
JS^-rSdttt, Xh7-f ^"!RS!4©SWi fcfc^tl* 
<TAV»Ci***U l|tmfilTfc-r*Cit)^riBt 

as. 

[0 0 14] ±fB^lS«T?tt. «4tttfC«Xh5'f7 p « 
TfeoT, *©ga*fi©ffi«ttMjlfltLT*«l©*f 
«-r«M»«CTSBttUTV»&«t. 0 5(A)lC^$nT 
V>S.fc5fc, g)Rl© (l,0,0)*H±lw*-3TfiS*lRl 
©«ffl<b«»IB«fl' 3 TH*3*lTU*ltf (ffctols, 
»»B#*»*tt©¥W»**fcLTV»tltf> , S&X 
b7-i r/tt®4©ffi#te£<0,-l,l> 05 
(B) K*a»l*J:5K:*«Wi*«lJart"*H«lif«»4 6 
' T#JBJBttl::«#Hxfc i MM*V— 1f«»#6n, ffl^U 
— !f3ttL» *!S«2S:J?^[nltrtfettTSffiA>e.ai*fT 

ss&^i'-if i£#-5<:i#-e#5U <o.i.i) t-r 

tui. W5(C) lC7SSn-&«fc3fc, S«Sffiffl*6Mj« 

•5. 

[0015] set, *taigA«-r-eic. «&¥i - 1 

2 11 4f tl/T, 3iS#TB*nfc t t , 4>aB$HC, AlGa 
As^Hlg. GaAsftttfS. AlGaAs#@^SIH5*:SfS-rsc 
tfc«k 0 , GaAs&ttJIftAlGaAsJIC J: 0 «S3 n&«* 

09*.li06(A) lC^SftT^S<t5lr, S«2 

T, MOCVDICfcD, fttffcr*5-^A©» 
^S^>tr^e$-ttfcAlGaAs#@«jilw«t5T85RW@ 
1 3, *IEM-em5»iftKg7 tUr©GaAsS^#FS 
7, *lsTnflH:^K7A'3~9A©ttJ*£X*.TA 
ga-ttfcAlGaAs*B«jiII<fc«>±gSSIt^ 1 5 ftBGjt-r 
coBKfe. fflJffiT?©J«fi*«IA.*&», ^K^X 

^©x-y9 L >^siiffl-r-5tAK mz, />H-^AI 

GaAsSl 6Tini«SVi. BiE^JRt*C«K^X*ii 
AUTJiffilStC©*-, p-AlGaAs^V>y^9S:^ffilxfc 

mffii 7. is s-jg^-rna, ±ia^'t'tcH^$nfc 
[oo i 6] *5ewic43v»tij, ftz^zftmrnm^n 
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(5) 

7 

wmmmt. mm. t*bmMtfimm3\z£K>m. 

H«Kftj£T7#-5. Lfc*^T, ««MU— IfttfeiJ: 

a*>si«#iw&t-*«ft£#*©rt t £Sftfc#, xmv 
&*bmmz&n. woi:fea^3titK^5;:t*< 

a. sit-to;: 9 i/fc*jiu»&. se»ica*(o^«R«8si 10 

[0 0 17] 3rf. H7C^SnSJ:5C. 

■c 3i,3i tmm&ft 32,32 1 *<»^r 

5¥IMiU Cnfc±»). 4 %>, ■€• 

E«©X6fclf)!V>, 4 II <t D HCI LfcSfc-tfcM 

t. Appl. Phys. Lett. Vol.42, 1983, pp. 650l;i*5^T 

nestx-tusc v—vtnmz, pmtz>-z>om 

«R©»ttj&l::fcV»TEItt«jB SMftttA& 

p^witim tTS^sns^o©^®*©^- h 

W IC&SpJtgftlS*- 1* tlWRLT3HS«*ft3SfJfeft5S 

[0 0 18] Sfc, H8C^-TJ:5tC, xh5^7*fcS 
4 ©W-BUcttB-f*— jttOXh^ :/tt*6£kH&3, 3© 50 
*IB«#3 3KttU fj«©filS#3 4, 34S3»<-TS 

&4±©fifcgii££)I<-r*c:£a t 'e€r*©T, 
©/t>F**y T-stttfT*, fflsicfctt 

C U fclOMI 3 fciB^ TOSMHMktt. Ga©#**Al «fc 
Dfc*€fV>©-l?, P5fi!l©tfi@UR3, 3<o^mmwi^v 
m\Z*.itfi-B&6i<B3Mt\t> AlAs«fcC<bGaAs©#A**£ 40 
V>. -tut?. »WWifcV»UBtt»7fcA!GiAs«a&l, 
fc»-&, H8fcjS-neSBt3. 3©JMR*T*». V— tf« 
ffiiE#K:mt*Ga©tt:©$tt**tt}fi<k 0 fc'hS < ft 

l/€?V^*£ftSffl*U-tf*S#T!*-&©-C**. 
[0 0 19] S9(C^-r«fc5K. S«2©(l.l,l)Bffi± 
C. <1, l,-2>^KJBia*«ft)««5©X h 9-f r/ttSS4 

fc, air© (i,o.o)a«3Effi±K®Hffid>e>«!i4 5* © 



#S¥5-6 3 3 0 3 

ttVTm.mzdi&i<ii2>z.tifi-c&zo-c. grnxn* 

xy^>^xg£«srfcft<, ■— 0©l3aj£fifc.ko 
«T*£t*t'*6. £©*§£. UlftHI#iAlGaAs??y 

[0 0 2 0] 3 6 It, 01 0»tjjV3"«k5»t. *6i&&3, 
3©"H£raa8«lt»V>Bi5#3 1 fcl£V»«8#3 2 tTflWe 

2 &!feua#4 1 fc*»#Wl«, &ft©MOCVDtt 

j: o «f«ji*«tii-r*«^, aw«iiftv»wsttJi 
7 (0i) «*^»jp**«»»fc«fl:**«Jit3J«T?* 

•y r *-|gr©S«j«fiKJ:D»ji'r*Jli!8*T?^«. HI 
OKIt g^ft**©j£fr£^L^ta©eB#lt, S3 

jsrrtHc* b ©£«ii8#-a*& - c \z\mnm* 

f£SSSn*t:t»tft5. ;i©.fc5ftf£1Sffi»t,fc?K JfSB 

[0 0 2 1] #?SWtJ;Si:» *(c<e>4>U£''CfcJ:3 
it, -tt©*«±ic*v»*«l««T?tK»«©**#^- 

ft*t#ttaiB3©EeH«tt, hi nt^-r«t5cft 

S. £©££, MKSnsXh7-f7'«SS4. ©K 

UBS 2 (tmfiffiKTfTSt, WW* V— If WiSOffi 
ffiS^-rSi:i:)StoJI6tft-5*^ itlKISU fe^>t 
t>S<SttH©fJ#^ ; fti:fi'&L, ?53£ift?.ffiffiH« 

tt, nttf«u— !fH**«sv»«r2»ttffitft**^Tr* 
icfcf-^*jro©-e, ^n&aw-aicB, ^mhi nr 

8P»4 3, 4 4©*iS-t>B^lr«*i, jEfl&acSfl: 
[0 0 2 2] 01211 *«tttBft^UffittJ17 (0 

i) *ifi$;£fa©&*T=^ic#i&u&#li§£*^ * 

£^LTV>S. Tft*J^. Xh7-f7 r ttS4li. BS^Ii 
>B«©g5»4 5t. -^■©gS^lRl^WSB^e.^b^ 
PIS. tt«H*8B#4 5fc¥fffc*»JB=© 
itS«gS»4 6 t*^6j«S«fc5C, <&&Bl3©¥E«m 
Atft^tlTVi*. cniCS£oTK)2Elx&MOCVDC 

BPbTmWLfctpl«©SlilcJ:0. ^-©iSiS«8B» 
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(6) 

9 

Hi:. SS=K>X h y«JS 4 6 ICiBo 

[0 0 2 3] 01 3(4, fttStEffi^iUT, ^AttlSd 

4. 414. ^©g3#fa©«P*g|5#4 7, 4 

©Emtsti, H^jcjass-rsi'Sie:, *e»iK3©¥ffl jo 

jS&fc J: (5 . *-n-?tt4>fc < t. fc±T©^ 5 y FM 6 , 

8 t*n$ \z&£nitm®.®m 7 zftzjytmfcnmm* 
t^rnvft^. y§&0i 3^©A-A»»r»5»fffiiaT 

fc-50 1 4K^3tl5iSiji!SS#ens. #gB©^lC 

PPjafcS&7, 7*«ifi8UTV>*«5#l::tS£n*jeigUBI8B 
#3 5©i[I£. l~2/4mSSKTCt5t, -ettSiiB iP 

mmt&7, 7z%¥mzts<errzz.ttfi-ez2>. 

j£ft7£gJBf-5ft©m$fSS£f4, cos (k-L) «C 
[0 0 2 4] 3 SIC. 01 4C^3tlTV»S^jS^© 

5. C5U&*X-f y?lC«*llRii*tt. 
-rvcfiftTC&S. 

[0 0 2 5] B15B. —r>(J)V-~ tf#SS!5* l -e©Pi«8 

cT»#-r«2flafrE- h yjioiftMi/f * > 3 
lti>5. — ^©^fr^-sxh^-fyttse 

4, 4B. ^©&3:£fa©Pa«&ifi#©fS#4 7. 4 7*1 

£Mfcfi:*<J:5lc. -enS©IH©«U*»SB»3 6, 3 
6>WW«£:fcoT*S0, ^J49 ■£©«■« 1~2 ymgfi 
filTfc4tl"CV»*. £©«fc5ftXh5M , :*RS5©±l::H 

*©fc». MIKB1 4«f"fctt, JS!K»#T?ra#3 
6fe#^3tlTH-5. £©<fc5fc«itk:iS^Ttt. *S"S 
ALB. fflW«fc*^T^©5e*»[K7. 7 75>e,©ffi 

-^©jpfTic^xh^'f *fts©£fi 

CIO. Wmmft3 6&»fo"CK&T&Z.t*>*>*. 

s&fc, ±as©mffi*«i^[fai*»iijb. ^©mrv- 
■*f&n$-\zwwi-rz>£ j 5iz®z>ti. -^owitS84 7, 



#§8¥5-6 3 3 03 

JO 

[0026] **j*irfi!^Tieisn-53t««Ktt, m 

<Tfc^fl»c < J:r)B*n-5© , r, *S«{'3teKCa*« 
HCflStlfc *>©£&•&. I/fc^T, 131 6trs^n-s 

«t (?SD--#0!>I&MN3. 3 *HOHttfc»j*f* 

citftu. witftx^ ww©¥tt«»«aT*<fc 

[0 0 2 7] Sfc. HI 7 £5*2*154:3 C, S«2± 
ir & o 7 sav»TSff-fl vrm -3 T^fc«88B 4 
8, 4 8©ffiS*<. ««fctt*Ra5#3 6*&&-C*M 
•T5^©XH^'fy*«fiE4S^L/fc*&ICtt, #*f 

&tt»8'3 6a»± 

*<e.»S-rS3t«S»t© ; F^>'t^ >S^ffl-r^Cli*tT 

€T5©t?. jaiiHfj't'f Dtjurrfcctai-e* 
[00283 0 1 8 14. 01 KMvxtsm bfea«e>a* 

a^SMkU'— tftSl 3. 1 4*5Wi£ft@l 7irfiP 

©fi^^Ifil^ WS5^4 7 \ZMV, «aiH»»ISSB» 3 5 2: 
^UTfe5-OfflXh7-f 40>«t»Hffi#4 7*»j5 

4Rtfe7-A|B5i>4LtS«"rs;i'-^£^L-. R 
** HTSo fcMffl«54 8.48 ©#E>Wfl«©*6#Bt 
8?^3 6 **A/T»lRlbTl»-5. C©»»©ftCt4. •£ 

n-en»»?ss©*«itiiss«^-r?>fcs&©^4 9. 4 

SWffiSnTWS*, ^©SP^4 9. 4 9©B©»» 
KS5^3 7©i@t4. /X>F=?vy7 r S»E<i"*fcJ&. J£ 
<LT*S. Z\<D£5te-?X9A?>\zmz1$WtmVtt 

[0 0 2 9] Z.r> UT#6n-5tt*«He!8&WS!fee«tt. 
01 9lCfiPbTiawrSdi:»tTfrS. ItiSttWXh^ 
-f ^S4 tcJ: 0MSnfc¥»fl'- y*©»«itt»»?5 
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11 

ttv jffi&LTMit?- 4 7, 4 7(:J;oT 
«^^nfc*^Ht^-&Sg©»i!c8SSI5»8 1, 8lS:^b 

ttSM#gifcg&7 ikahu a*, ^bili tssns 

fafti|g£S3©*amffl5#8 1. 8 1 £:frU JV-?tfi» Jfl 
t&<f)t£7—J* 7 2 L + tC^cHlLj T*^n«.«fc^lC»*> 
nfc&. S84©pig«S4 8, 4 8©±CISSnfcI= 
<D^lflHtie^ig<03l«Eji5BI5^ 8 2, 8 2 Sr^lxTtHI 0 
©3telfc#R« i^-f*. f^T> Cco#|nH4*§£g§© 
^©fflAfc, f8SB#4 9, 4 9 (018) (D±lC^h)c 
bfc«i£BIBfc&tflS88 3, 8 3lCT«WrS. 

ic. ;ine.7t«ffisg8 3, 8 3ti. 0 nc^anssiii 

« 9 0 ©tittle s i n4>titWbitfll*5&#SC:t**T 
T—h. 7 2 R i£7- A 72Li K^ft-?ni=Plnrr SA* 

[0 0 3 0] 

[fSE©^] *56^tcJ;5t. ±Tf7^HJgt<t») 

<j>smmk\z&-3T&.'%x%*. mz. mmm^ffim. 

*a^S©3t*fl[lsI8S*#Silt^t7€5. m& 
tot, ^©a©?t«ll^©5JjgtcKUv 

ox#Aen^^D-tx©aaai. W7^©e*g 

[0ffi©ffi*;&:SMIi] 

[02] B HC^Sn-5*JS«9^S#Sfc». a«£ 



-6 3 3 0 3 

[0 3] si tc^sns^ss«si?©^rajfiic*3tts 

[04] 01 I^Sn-S^MM*!"- »f©Kf^Wlr*5WS 
[0 5] *»WIC^oT4 5 ,> SltS 5— ft#©Ef2# 
[06] *%WtiSev^ g^#F«ifi*±T©^BKW 
2b So 

[0 7] *KW\Zfti,K -t)©^*tgS*»iBW(«]»C^ 

[0 8] «affltc*5tt*7^M««L^ 

0Tafe5. 

[0 9] *%W\Z&t,K V— ifffiltSSfcgSUCttLTS 
itl^fiW«> K&gfcJS&lSA* >0!J©Iftgfl0-Cife-5. 

[010] &ffl§9g«>*ttttl'" !fSr 
#5 fc&lSfcilS&lBA:? >«!I©g!^0-C»2>. 

[011] *f89Jtr«V>, fl*l/-!f7W&Mt 

a iCj&g&ffi&BlA* >«c3gi^0T**. 

[012] ffi£#SII&#l2i£#^¥i!J# 
[013] *f&W\zm\ -gBt^iSjteJg^SgfcW-rs 

[014] 01 3©A-AlSCJ&5IlgS©»fM0-e* 
•5. 

[015] *5&wtz&i,\ xm^-v^mitis— 

[016] #3891it«ev>, u>^u— tf^Sf-stc^ 
[01 7] #S8gV--ifi>v--f 

910T?**. 

[018] *5E^lCfi!^ ^#Sa£&Mff-£*lftL&5 

xmmmi&%®zrztbiz&mt£immn9 >mv>mw® 
[019] 018 ic*sns3t*«085tc«t o««an 
[«F#©ift?ii] 

1 tf. 

2 £tit. 

3 iffiSM, 

4 Xh^^KA 
6 

7 5}fiSK@*^UJ&ttJi*fc«fi^#F«lii)i. 
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47 35 47 




(72)S§9tff $ »g 

3£JS!&t)<l;rffit6HlTBl#4 ligtfc 



(11) *f$BB¥5-6 33 0 3 
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(72)»9!# ME SSI 

^«!&t3<^*SHlTBl#4 I^S 
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